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Section 5

West Colorado River Basin - Utah State Water Plan

Water Supply and Use

5.1 Introduction

This section discusses the present water supply
and use of surface water as well as groundwater.
Surface water supply comes primarily from the high
mountain plateaus of the Price, San Rafael, Dirty
Devil, Escalante and Paria hydrologic drainages.

Agriculture is the largest water user, with
municipal and industrial use making up most of the
remaining demand. Expanding development of
industry and recreation areas will add to the water
demand.

Hu ntington Creek

5.2 Background

The water supply in the basin is influenced by
storm paths and topography. Storms from the
Pacific Ocean, and from the south and northwest,
produce the largest amounts of precipitation, mostly

The basin water supply is provided
from precipitation, mostly snow that
collects in high mountain drainages.
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in the form of snow. The base period for
determining the surface water supply is water years
1941 through 1990. Some of the groundwater
recharge and discharge data are discussed for
different time periods. These will vary depending
on the reports used. These reports were published
by the U.S. Geological Survey, Division of Water
Resources or Division of Water Rights.

Even though the Colorado River, its major
tributary, the Green River, and Lake Powell form
the eastern boundaries of the basin, very little water
is actually diverted from these rivers or the lake for
use in the basin. Hydrologically, the West Colorado
River Basin is part of eight separate major drainage
units, or hydrologic subareas (See Figure 5-1).
Portions of the Lower Green, Lake Powell, San Juan
and the Wahweap hydrologic subareas split at the
basin boundary (the eastern Lake Powell shoreline).
The Price, San Rafael, Dirty Devil, Escalante, and
the Utah portion of the Paria, are all completely
contained within the boundaries of the basin. Many
normally dry drainages occasionally experience
high-volume, short-duration flood flows produced
by highly intense cloudburst storms. These can
occur at any location within the basin and often
cause considerable damage in the more populated
areas.

The primary use of water in the West Colorado
River Basin is for irrigation of crops. The power
plants in Carbon and Emery counties account for the
second biggest users of water within the basin.
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5.3 Water Supply

Most of the water used in the West Colorado
River Basin is diverted from local streams and rivers.
Some municipalities also use wells and springs for
their water supplies.

5.3.1 Surface Water Supply

Although streams in the basin peak at different
times depending on the watershed aspect, elevation
and configuration, much of the surface water runoff
comes from snowmelt during the months of April,
May and June. What is not diverted for irrigation and
municipal and industrial (M&I) uses in most of the
basin eventually flows into the Colorado River
System. This water and other Upper Colorado River
basin states’ (Wyoming, New Mexico and Colorado)
non-diverted water is stored in Lake Powell.

Figures 5-2 through 5-6 show graphical
representations of the average annual streamflows and
diversions for the period 1941-1990 for five major
river drainages that make up the West Colorado River
Basin: Price, San Rafael, Dirty Devil, Escalante and
Paria rivers. The volumes are derived or estimated
from stream gages or other records by correlation, all
of which are maintained and read by the U.S.
Geological Survey. The yield for each subbasin is
shown in Table 5-1. The annual and monthly mean
flows for gaged streams are given in Table 5-2, and
the locations are shown in Figure 5-7.

The annual flows at several locations in the basin
are shown in Figures 5-8 through 5-17. The extreme
maximum and minimum daily flows are given in
Table 5-3.

The dampening effect of the major reservoirs is
apparent as shown by gages just below those facilities.
The only exceptions are during extremely wet years
such as 1983-84. Variations in runoff patterns will be
different in a watershed such as East Fork Boulder
Creek which is steeper and shorter than one like the
Fremont River. Vegetation and soils also influence
runoff patterns. The flows at different probability
levels of each of these 10 gages are shown on Figures
5-18 through 5-27, respectively. A probability level of
90 percent means nine times in 10 the flows will be
greater than the values shown. A level of 50 percent
means near average conditions. The numbers are
based on a log normal frequency analysis.
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During water budget compilation, river inflow
into the area was mostly determined from gage
records. The yield of a subbasin is defined as outflow
minus inflow plus man-caused depletions. It is the
water the basin would yield if mankind were not there.

Table 5-1
Water Budget Yields (1961-1990)
Yield

Subarea (Ac-Ft/Yr.)
Price 138,000
San Rafael 233,000
Dirty Devil 147,000
Escalante 86,000
Paria 21,000
Lower Green 5,000
Lake Powell 0
Wahweap 12,000
Total 630,000

Source: Utah Division of Water Resources

Most of the basin is prone to flash flooding from
high-intensity, convective, summer thunderstorms.
This type of flooding has more impact on tributaries
than on the main stems of the five major river systems.
Rapid snowmelt or rain on snow generally has more
impact on main stem flows. The floods of 1983-84
were caused by a sudden increase in temperature
melting a greater than normal snow pack with a
moisture filled soil profile. As a result, flood flows in
the main stems of the basin’s five major rivers
continued well into the summer. Flood frequencies
for the ten gages used before are given in Tables 5-4
through 5-13.

5.3.2 Groundwater Supply *

Good quality groundwater is not a significant part
of the total economically developable water supply of
the West Colorado River Basin except in the Upper
Fremont Valley in Wayne County. This supply is
utilized through wells (pumped and flowing), springs,
and subsurface water which supports vegetation,
although most is pumped. Other areas in the basin
have small amounts of groundwater which are utilized
mostly by municipalities pumping wells or tapping
springs. See Section 19 for more information on
groundwater.
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Figure 5—5
Escalante River Flow Diagram
West Colorado Basin

Average Annual Flow
1941-1990
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FIGURE 5-8
Annual Flows
Price River near Heiner (Helper)
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FIGURE 5-9
Annual Flows
Huntington Creek near Huntington
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FIGURE 5-10
Annual Flows
Cottonwood Creek near Orangeville
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FIGURE 5-11
Annual Flows
Ferron Creek (Upper Station) nr Ferron
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FIGURE 5-12
Annual Flows
Muddy Creek near Emery
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FIGURE 5-13
Annual Flows
Fremont River near Bicknell
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FIGURE 5-15
Annual Flows
Escalante River near Escalante
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FIGURE 5-14
Annual Flows

Pine Creek near Escalante
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FIGURE 5-16
Annual Flows
East Fork Boulder Creek near Boulder
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FIGURE 5-17
Annual Flows
Paria River near Cannonville
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Table 5-3

Peak Flows
West Colorado River Basin
HDM?* LDMP

Station CFS Date CFS Date
Price River near Heiner 9,340 9/13/40 04 8/21/61
Price River at Woodside 11,200 9/7/91 0 1960,1961

1963,1992
Huntington Creek near Huntington 1,680 5/24/84 3 2/5/81
Cottonwood Creek near Orangeville 7,220 8/1/64 1.2 4/8/66
Ferron Creek (Upper) near Ferron 4,180 8/27/52 0 10/19-21/1976
San Rafael River near Green River 12,000 9/2/09 0 Many years
Seven Mile Creek near Fish Lake 424 6/12/95 1.3 10/30/94
Fremont River near Bicknell 1,200 4/5/42 18 6/15/12
Muddy Creek near Emery 3,340 5/10/52 0 4/13/11
Dirty Devil River near Hanksville 35,000 11/4/57 0 Many years
Pine Creek near Escalante 1,010 8/2/67 0 Many years
Escalante River near Escalante 3,450 8/1/53 0.07 7/11/90
East Fork Boulder Creek near Boulder 483 5/20/64 8.2 11/5/51
Paria River near Cannonville 11,600 8/31/63 0 Many years
Paria River at Lee’s Ferry, Arizona 16,100 10/5/26 0 1928

@High daily maximum
°Low daily minimum

Source: U.S. Geological Survey
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Figure 5-18
MONTHLY STREAMFLOW PROBABILITIES
Price River near Heiner (Helper)
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Figure 5-19
MONTHLY STREAMFLOW PROBABILITIES
Huntington Creek near Huntington
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Figure 5-20
MONTHLY STREAMFLOW PROBABILITIES
Cottonwood Creek near Orangeville
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Figure 5-21

MONTHLY STREAMFLOW PROBABILITIES
Ferron Creek (Upper Station) nr Ferron
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Figure 5-22
MONTHLY STREAMFLOW PROBABILITIES
Muddy Creek near Emery
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Figure 5-23

MONTHLY STREAMFLOW PROBABILITIES
Fremont River near Bicknell
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Figure 5-24
MONTHLY STREAMFLOW PROBABILITIES
Pine Creek near Escalante
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Figure 5-25

MONTHLY STREAMFLOW PROBABILITIES
Escalante River near Escalante
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Flow (cfs)

Figure 5-26
MONTHLY STREAMFLOW PROBABILITIES
East Fork Boulder Creek near Boulder
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Figure 5-27

MONTHLY STREAMFLOW PROBABILITIES
Paria River near Cannonville
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Table 5-4
Flood Frequency For Price River Near Heiner (Helper), Utah
1935-1969 and 1980-1981 and 1990-1991
RETURN PERIOD PROBABILITY VALUE (cfs)

2 YEARS 50 977

5 YEARS 20 1945

10 YEARS 10 2916

25 YEARS 4 4659

50 YEARS 2 6430

100 YEARS 1 8713

200 YEARS 0.5 11637

500 YEARS 0.2 16781
Table 5-5

Flood Frequency For Huntington Creek Near Huntington, Utah
1909-1979
RETURN PERIOD PROBABILITY VALUE (cfs)

2 YEARS 50 819

5 YEARS 20 1302

10 YEARS 10 1626

25 YEARS 4 2032

50 YEARS 2 2328

100 YEARS 1 2616

200 YEARS 0.5 2901

500 YEARS 0.2 3269
Table 5-6

Flood Frequency For Cottonwood Creek Near Orangeville, Utah
1910-1927 and 1932-1970 and 1976-1984
RETURN PERIOD PROBABILITY VALUE (cfs)

2 YEARS 50 1154
5 YEARS 20 1961
10 YEARS 10 2549
25 YEARS 4 3337
50 YEARS 2 3950
100 YEARS 1 4576
200 YEARS 0.5 5222
500 YEARS 0.2 6103
Table 5-7

Flood Frequency For Ferron Creek (Upper Station) Near Ferron

1912-1923 and 1948-1997
RETURN PERIOD PROBABILITY VALUE (cfs)

2 YEARS 50.0 840

5 YEARS 20.0 1383
10 YEARS 10.0 1794
25 YEARS 4.0 2369
50 YEARS 2.0 2835
100 YEARS 1.0 3330
200 YEARS 0.5 3862
500 YEARS 0.2 4618
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Table 5-8
Flood Frequency For Fremont River Near Bicknell, Utah
1938-1943 and 1945-1958 and 1977-1996
RETURN PERIOD PROBABILITY VALUE (cfs)

2 YEARS 50 262

5 YEARS 20 474
10 YEARS 10 672
25 YEARS 4 1008
50 YEARS 2 1333
100 YEARS 1 1734
200 YEARS 0.5 2228
500 YEARS 0.2 3061

Table 5-9

Flood Frequency For Muddy Creek Near Emery, Utah
1909 and 1911-1914 and 1949-1996
RETURN PERIOD PROBABILITY VALUE (cfs)

2 YEARS 50 505

5 YEARS 20 1075
10 YEARS 10 1627
25 YEARS 4 2571
50 YEARS 2 3484
100 YEARS 1 4605
200 YEARS 0.5 5973
500 YEARS 0.2 8243

Table 5-10

Flood Frequency For Pince Creek Near Escalante, Utah
1951-1955 and 1958-1996
RETURN PERIOD PROBABILITY VALUE (cfs)

2 YEARS 50 165

5 YEARS 20 367
10 YEARS 10 544
25 YEARS 4 814
50 YEARS 2 1047
100 YEARS 1 1303
200 YEARS 0.5 1585
500 YEARS 0.2 1996

Table 5-11

Flood Frequency For Escalante River Near Escalante, Utah
1910-1912 and 1943-1955 and 1972-1996
RETURN PERIOD PROBABILITY VALUE (cfs)

2 YEARS 50 789

5 YEARS 20 1697
10 YEARS 10 2347
25 YEARS 4 3142
50 YEARS 2 3693
100 YEARS 1 4200
200 YEARS 0.5 4663
500 YEARS 0.2 5209
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Table 5-12
Flood Frequency For East Fork Boulder Creek Near Boulder, Utah
1951-1955 and 1958-1972

RETURN PERIOD PROBABILITY

VALUE (cfs)

2 YEARS 50 202

5 YEARS 20 304
10 YEARS 10 371
25 YEARS 4 454
50 YEARS 2 514
100 YEARS 1 572
200 YEARS 0.5 630
500 YEARS 0.2 704

Table 5-13

Flood Frequency For Paria River Near Cannonville, Utah
1951-1955 and 1959-1974

RETURN PERIOD PROBABILITY

2 YEARS

5 YEARS
10 YEARS
25 YEARS
50 YEARS
100 YEARS
200 YEARS
500 YEARS

5.3.3 Lake Powell Water Budget *

The U. S. Bureau of Reclamation (USBR)
operates Glen Canyon Dam and Lake Powell for
water supply, electrical power generation,
recreation, and fish and wildlife benefits. The
USBR keeps records of reservoir releases, reservoir
storage and evaporation, and bank storage estimates.
Bank storage is the quantity of water stored in the
rock surrounding the lake.

The Division of Water Resources recently
conducted a water budget analysis for Lake Powell.
The analysis used the USBR records for reservoir
releases, reservoir storage and net evaporation.
Inflow data were obtained from USGS records for
Green River at Green River, USGS No. 09315000;
Colorado River near Cisco, USGS No. 09185000;
and San Juan River near Bluff, Utah Station No.
09379500. Tributary inflows from the San Rafael,
Dirty Devil and Escalante rivers were obtained from
water budget studies and represent the gaged flows
of these tributaries into Lake Powell. Ungaged flow

5-25

VALUE (cfs)

50 2720
20 4817
10 6655
4 9565
2 12222
1 15341
0.5 19005
0.2 24828

estimates were obtained from analysis of land use
studies.

Figure 5-28 shows the Lake Powell (1976-
1995) water budget analysis. The average annual
releases from Lake Powell were 10,713,100 acre-
feet during the period analyzed. This is greater than
the annual release of 8.23 million acre-feet called
for in the long range operating criteria. The increase
is primarily due to the above average inflows of the
mid-1980s and 1995, and the criteria requirement
for equalization with Lake Mead. Additionally,
there were 541,300 acre-feet of reservoir
evaporation, 122,000 acre-feet change in storage
from year to year, and 70,900 acre-feet of bank
storage during this time period.

The mainstream storage reservoir evaporation
is accounted to the states based on compact
apportionment. Utah’s long-term share of Upper
Colorado River Compact mainstream reservoir
evaporation annually is 120,000 acre-feet. Lake
Powell’s water supply is used to guarantee the
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Lower Colorado River Users the annual compact
amount of 7.5 million acre-feet, while allowing
the Upper Basin states to develop their allocated
amounts. Based on present hydrology and
apportionment by the compact, it is estimated that
Utah’s allowable depletion is about 1,369,000
acre-feet of Colorado River water.

5.3.4 Grand Staircase-Escalante National
Monument Supply

The Division of Water Resources has
recently completed a preliminary water supply
study for the new Grand Staircase-Escalante
National Monument (GSENM). Six streams with
USGS stream flow gages were analyzed. Table 5-
14 shows the data obtained for these stations. The
data show that for most of the streams within the
GSENM, summer thunderstorms produce nearly
as much runoff volume as the spring snowmelt.

The BLM, USGS and the Division of Water
Resources are cooperating to help gather more
water base data. This informal arrangement hopes
to gage more of the streams flowing into and
through the monument. This base data will help
in other future scientific studies conducted within
the monument as well as to gain an understanding
of the monument’s water resources.
5.4 Water Use
Water is consumptively used for municipal
and industrial (M&I) purposes, agricultural and
livestock purposes, and wetland and riparian
areas. Water is also non-consumptively used for
instream flows and hydropower generation.
Diversion and use of water requires a water right
(see Section 7). Table 5-15 is a summary of water
supplies that could be developed and consumptive
uses in the West Colorado River Basin.

5.4.1 Agricultural Water Use

Water for irrigation of croplands is diverted
from most rivers and streams flowing into the
valley areas. About 95 percent of the water
diverted for irrigation is surface water and five
percent is groundwater from springs and wells.
Surface water is diverted from streamflows and
from surface storage reservoirs. Groundwater
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comes from wells drilled mostly in the Rabbit
Valley area (Upper Fremont River drainage).
Some wells are used only to supply supplemental
irrigation water during the drier years or for late
season shortages.

Surface water storage reservoirs make it
possible to store water during periods of high
runoff so it can be used during periods of low
streamflows. This also makes irrigation feasible
on the higher areas of the valley floors where
groundwater is generally not available or too
costly to pump. The existing surface water
storage reservoirs are shown in Section 6, Table 6-
1 and on Figure 6-1. Many of the reservoirs are
also used for flood control and recreational
purposes.

The irrigated lands are located within the six
drainage basins in seven major areas. The Price
drainage includes lands in and around Price City
and the Cleveland/Elmo area. The San Rafael
drainage includes lands located in and around
communities of western Emery County
(Huntington, Cleveland and Ferron). The Dirty
Devil drainage includes two sub-drainages,
Muddy Creek and the Fremont River. The
irrigated lands along Muddy Creek are located in
southwestern Emery County (Emery and Moore).
The Fremont River lands are located in Wayne
County in and around the communities of
Fremont, Loa, Lyman, Bicknell, Cainville and
Hanksville. The Escalante drainage lands are
located in and around the communities of Boulder
and Escalante in eastern Garfield County. The
Paria drainage lands are mostly located in and
around the communities of Tropic, Henrieville
and Cannonville in southern Garfield County.
The Lower Green drainage lands are located
around Green River in eastern Emery County and
western Grand County. The areas of irrigated
land, water diversions and depletions are shown in
Table 5-16.

5.4.2 Municipal and Industrial Culinary
Water Use
Municipal and industrial (M&I) culinary
water is used in homes, businesses, industry and
public institutions. It also includes culinary water
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Table 5-15
Current Water Supply Uses

Type/Category Diversion Depletion
(acre-feet) (acre-feet)
Surface Water:
Agriculture 285,050 156,200
Municipal & Industrial:
Public Systems’ Culinary 6,730 3,800
Public Systems’ Secondary 8,367 4,200
Self-Supplied Industries 32,200 30,800
SUBTOTAL 332,347 195,000
Groundwater:
Agriculture 10,000 5,500
Municipal & Industrial:
Public Systems’ Culinary 4,186 2,400
Self-Supplied Industries’ Culinary 3,685 2,200
SUBTOTAL 17,871 10,100
TOTALS 350,218 205,100
Table 5-16
Current Irrigation Water Use
Drainage Basin Area Diversions Depletions
(acres) (acre-feet) (acre-feet)
Price 25,100 84,450 43,000
San Rafael 29,000 81,700 52,700
Dirty Devil 27,700 83,400 43,600
Escalante 4,400 23,100 12,400
Paria 2,700 7,750 3,500
Lower Green 3,000 14,650 6,500
Total 91,900 295,050 161,700
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used to irrigate lawns and gardens and for other
outside uses. Generally, population determines the
demand for M&I water.

About one-half of the culinary water usage
comes from groundwater, two-thirds from springs
and one-third from wells. In most cases, these are
treated by chlorination to bring them up to standard.
Refer to Section 11, Drinking Water, for more
information.

The divisions of Water Rights, Water
Resources and Drinking Water collect data under
the Utah Water Use Program in cooperation with the
USGS. Data are collected from public water
suppliers and industries using self-supplied water.
The Division of Water Resources conducted a
detailed M&I study in 1996. The diversions and
depletions for current culinary water use are
summarized by county in Table 5-17. Depletions
are calculated as a percentage of the water diverted
which does not return to the river or stream system.
Most cities in the basin have sewage lagoons, which
result in higher depletion values than other areas of
the state.

Table 5-17
Current Culinary Water Use
Diversions  Depletions
County (acre-feet)  (acre-feet)
Utah 1 0
Carbon 9,048 5,100
Sanpete 2 0
Emery* 3,582 2,500
Wayne 872 210
Sevier 22 20
Garfield 633 350
Kane 441 220
Total 14,601 8,400
*Includes some use in the Grand County
side of Green River.

Also, industries using culinary water deplete nearly
all of their demand. There is one hydroelectric
power plant and four coal-fire plants in the basin.
See Section 18 for more information

5.4.3 Municipal and Industrial Secondary
Water Use

Water from secondary (dual) systems is used to
irrigate lawns and gardens, parks, cemeteries and
golf courses. These systems use untreated water and
may be owned and operated by municipalities,
irrigation companies, special service districts or
other entities. Nearly every community in the basin
has some users of secondary water within their
boundaries. Castle Valley Special Service District
operates its own secondary system for the
communities in western Emery County.

The Huntington and Hunter power plants in
Emery County and the Carbon and Sunnyside Co.
generation power plants in Carbon County use large
quantities of untreated water for coal-fired electrical
power generation. Nearly all of this water is
depleted. Current diversions and depletions for
secondary water use are summarized in Table 5-18.

Table 5-18
Current Secondary Water Use'

County Diversions  Depletions

(acre-feet)  (acre-feet)
Carbon 3,1212 2,700
Emery 35,6013 31,400
Wayne 1,141 570
Garfield 704 350
Totals 40,567 35,000

"Includes residential, institutional and industrial
secondary water. Includes some pastures
served within the Castle Valley Special Service
District in Emery County.

2Includes power plants use of 2,000 acre-feet.
®Includes power plants use of 30,000 acre-feet.
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5.4.4 Wetland and Riparian Water Use

Wetland and riparian areas include land and
vegetation adjacent to rivers, streams, springs, bogs,
wet meadows, lakes and ponds. These areas account
for about 1 percent of the total land area.
Wetlands and riparian areas are important habitat
for migrating waterfowl and raptors during the
winter months. They are also important for year-
long wildlife residents. The Desert Lake and
Bicknell Bottoms Waterfowl Management areas are
very important for waterfowl in the Pacific Flyway.
Other areas used for nesting and resting include the
Colorado and Green river corridors.

5.5 Interbasin Diversions

The interbasin diversion from the East Fork of
the Sevier River in the Sevier River Basin into the
Tropic area (Paria River) is the only major import in
the entire Colorado River Basin. This diversion has
historically averaged about 4,800 acre-feet annually.
The New Escalante Irrigation Company in Garfield
County has a water right diligence claim on an
import from Iron Spring Draw above Otter Creek
Reservoir in the Sevier River Basin. An earthen
ditch collects a small amount of the spring runoff
and transports it into the Escalante River drainage.
This right is currently being challenged by irrigators
in the Sevier River Basin.

Tropic Canal

5-31

Exports out of the West Colorado River Basin
are numerous. A small export is made from Fish
Creek; tributary of the Price River system, to the
Indianola Irrigation Company on Thistle Creek in
the Utah Lake Drainage System. The Fairview
(Narrows) Tunnel diverts water out of upper reaches
of the Price River system to Fairview in the Sevier
River Basin. There are 12 transbasin diversions
from the Upper San Rafael drainage to the Sevier
River drainage. Table 5-19 shows the amounts, and
Figure 5-29 shows the locations for all of the West
Colorado River Basin exports.

Existing evidence shows some groundwater
movement out of Upper Fremont River to Antimony
Creek in the Sevier River Basin. Springs in the
upper reaches of Antimony Creek yield 10,000 acre-
feet per year, which appear to be too high to come
from within their own drainage.

5.6 Water Budgets

Eight hydrologic study areas are part of the
West Colorado River Basin (see Figure 5-1). These
study areas are used for preparing water-related land
use inventories, water budget reports, and municipal
and industrial water supply and use reports. The
water budget is an accounting of the water supplies,
uses and outflows for a given subarea. Table 5-20
shows a summary of the water budget analysis for
the eight hydrologic study areas of the West
Colorado River Basin. The water budget base
period is 1961-1990, although in some cases a
different period is based on the available data.
Because of the different base periods used, the
outflows for each drainage are slightly different than
the flow diagrams shown in Figures 5-2 through 5-6.
Figure 5-30 contains pie charts showing the supply
and use in the basin among various categories.

5.7 Water Supply and Use Problems

Like many areas of the state and throughout the
western U. S., the San Rafael River drainage
appears to have had a decrease in its water yield
over the past 80 years. While there could be many
reasons for this, such as climate change or improved
watershed conditions, one apparent prevailing
theory is the decline of aspen in the western United



Table 5-19
West Colorado River Basin Transbasin Diversions

Average
Number  Diversion (1941-1990)
(ac-ftlyr.)
EXPORTS
Price River to Utah Lake Basin
1 Lucy Fork (Indianola) Ditch (Estimated) 100
Subtotal 100
Price River to Sevier River Basin
2 Fairview (Narrows) Tunnel (Gaged) 2,470
Subtotal 2,470
San Rafael to Sevier River Basin
3 Candland Ditch (Estimated) 200
4 Coal Fork Ditch (Estimated) 260
5 Twin Creek Tunnel (Estimated) 200
6 Cedar Creek Tunnel (Estimated) 340
7 Black Canyon Ditch (Estimated) 290
8 Spring City Tunnel (Gaged) 1,900
9 Reeder Ditch (Estimated) 250
10 Horseshoe Tunnel (Estimated) 600
11 Larsen Tunnel (Estimated) 690
12 Ephraim Tunnel (Gaged) 1,900
13 Madsen Ditch (Estimated) 40
14 John August Ditch (Estimated) 200
Subtotal 6,870
Total Exports 9,440
IMPORTS
Sevier River to Paria River
1 Tropic Canal 4,800
2 Iron Spring Draw N/A
NET EXPORTS 4,600

Source: U.S. Geological Survey and Upper Colorado River Commission
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States. The mountainous areas of this drainage have
experienced a loss of about 100,000 acres of aspen-
dominated landscapes to mixed conifer landscapes.
Mixed conifer landscapes consume about 250-500
acre-feet per 1,000 acres more than aspen
landscapes. This would result in about 35,000 acre-
feet loss of the water supply through additional
transpiration. Much more research needs to be
conducted to verify this theory.

5.8 Water Quality

Streams in the West Colorado River Basin
originate in areas that are considerably different
from each other in aspect, geology, land use,
vegetation and altitude. These affect the quality of
water flowing from a given area.

The quality of the groundwater reservoirs is
impacted by the recharge water. This water comes
from surface tributary inflow recharging the
groundwater as it flows over alluvial fans and from
groundwater tributary inflow. Groundwater is also
supplied by losses from surface streams, canals and
deep percolation from irrigation of croplands.

The quality of surface water and groundwater
supplies varies throughout the basin. This affects
the use and management of these water resources.
Stream and river flows are generally of good quality
in the upper reaches, but deteriorate as they flow
downstream. Water quality in the upper reaches of
all the major drainages is good with total dissolved-
solids of around 200 mg/L. This increased
substantially to about 3,600 mg/L at the mouth of
the Price River, 1,600 mg/L at the mouth of the San
Rafael River, 2,000 mg/L at the mouth of the Dirty
Devil, 900 mg/L at the mouth of the Escalante River
and 1,700 mg/L at the mouth of the Paria River.
Refer to Sections 12 and 19 for data on the water
quality.
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5.9 Issues and Recommendations
The only issue discussed is over-appropriation
of existing water supplies.

5.9.1 Over-Appropriation of Existing

Water Supplies

Issue - The Price and San Rafael drainages are
over-appropriated.

Discussion - The West Colorado River Basin,
like many other areas of the state, has a problem in
overall supply and uses with regards to water rights.
Much of the basin is over-appropriated and, as a
result, late season shortages exist in many of the
agricultural areas. Table 5-21 shows the perfected
water rights versus the yields of the major drainages
within the basin. The San Rafael River is the most
over-appropriated drainage in the basin. As a result,
river commissioners have been appointed in
Cottonwood and Huntington creeks to administer
the rights properly, especially in dry years. The
Price River also has a river commissioner.

Recommendation - The state engineer should
study this situation and adjudicate the Price and San
Rafael drainages. @



Table 5-21
Water Rights Versus Yield

Perfected Water

Yield Rights (Depletion)’

Drainage (acre-feet) Use (acre-feet)
Price 138,000 Irrigation 80,566
M&I 64,147
Subtotal 144,713
San Rafael 233,000 Irrigation 267,003
M&I 41,128
Subtotal 308,131
Dirty Devil 147,000 Irrigation 57,059
M&I 27,864
Subtotal 84,923
Escalante 86,000 Irrigation 14,616
M&I 4,207
Subtotal 18,823
Paria 21,000 Irrigation 6,644
M&I 5,966

Subtotal 12,610

'Includes some water rights based on high flows that only occasionally occur.
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